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(57)Abstract: 

PURPOSE: To provide a highly reliable reflection-iype 
liq. crystal display having a wide angle of visual field 
irrespective of the position of a light source, having 
an excellent display screen and hardly causing display 
defect 

CONSTITUTION: An electrode consisting of the two 
layers of a patterned metallic thin film 12 and a 
transparent thin film 13 covering the film 12 is 
provided on a substrate 11 of an electrode plate 1 on 
the scanning side, and a transparent electrode 25 and 
a light scattering layer 24 are provided on a substrate 
21 of the electrode plate 2 on the signal side. Since 
the light reflected from the metallic thin film 12 is 
scattered by the layer 24, the angle of visual field is 
increased. Besides, as the metallic thin film 12 is 
covered with the transparent thin film 13, the 
deterioration of the film 12 is prevented, and 
reliability is improved. 
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CLAIMS 



[Claim(s)] 

[Claim l] The liquid crystal display 
characterized by providing the following. 
The electrode board which arranged the 
scanning lateral electrode for driving 
liquid crystal. Another [ which arranged 
the electrode by the side of a signal ] 
electrode board. In the liquid crystal 
display which consists of liquid crystal 
pinched between these two-electrodes 
boards, the above-mentioned scanning 
lateral-electrode board is equipped with 
the electrode which consists of a bilayer 
with the transparent thin film which 
covered pattern like a metal thin film 
and this metal thin film, and has been 
arranged on a substrate, and another 
side and the above-mentioned signal 
lateral-electrode board are the bilayer of 
a transparent electrode and a 
light- scattering layer on a substrate. 
[Claim 2] The liquid crystal display 
characterized by a metal thin film having 
the same pattern as a transparent thin 
film in the effective viewing area of a 
liquid crystal display in liquid crystal 
cover equipment according to claim 1. 
[Claim 3] The liquid crystal display 
characterized by consisting of many 
rectangle patterns with which the metal 
thin film was arranged regularly in the 
effective viewing area of a liquid crystal 
display in a liquid crystal display 



according to claim 1. 
[Claim 4] The liquid crystal display 
characterized by containing the 
light-scattering material of the refractive 
index in which it distributes in a 
transparent resin and this transparent 
resin, and a light- scattering layer differs 
from the refi*active index of this 
transparent resin in a liquid crystal 
display according to claim 1 to 3 as a 
principal component. 
[Claim 5] The liquid crystal display 
characterized by light-scattering material 
consisting of the particle of 1 micrometer 
or less of diameters in a liquid crystal 
display according to claim 4. 
[Claim 6] The liquid crystal display 
characterized by light* scattering material 
consisting of amorphous materials in a 
liquid crystal display according to claim 4 
or 5. 

[Claim 7] The liquid crystal display 
characterized by a light- scattering layer 
containing the color material which colors 
the transmitted light in a liquid crystal 
display according to claim 4 to 6. 
[Claim 8] The liquid crystal display 
characterized by having the light-filter 
layer which colors the transmitted light 
between a light- scattering layer and a 
transparent electrode in a liquid crystal 
display according to claim 1 to 6. 
[Claim 9] In the method of 
manufactxiring the liquid crystal display 
which consists of liquid crystal pinched 
by the wooden floor the electrode board 



1 



JP07028055A 



which arranged the scanning lateral 
electrode for driving liquid crystal, 
another [ which arranged the electrode by 
the side of a signal ] electrode board, and 
these two electrodes - Form a metal thin 
film on the substrate of a scanning 
lateral-electrode board, and an 
amorphous transparent electric 
conduction film is substantially formed 
on this metal thin film. Subsequently, the 
manufacture method of the liquid crystal 
display which **********g one by one, 
carries out patterning of these 
transparent electric conduction film and 
the metal thin film by the 
photolithography, and is characterized by 
pinchiiig hquid crystal between the 
scanning lateral -electrode boards and 
signal lateral-electrode boards which 
manufactured the scanning 
lateral-electrode board and were obtained 
in this way. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this 
invention relates to the liquid crystal 
display which raised the rehability of a 
screen display by the display screen 
which was excellent while not calling at 
the position of the light source but 
expanding the angle of visibiUty about a 
reflected type liquid crystal display and 
its manufacttu-e method, and its 



manufacture method. 
[0002] 

[Description of the Prior Art] the 
electrode of two sheets which a liquid 
crystal display generally equips with a 
transparent electrode ■- a wooden floor is 
made to pinch liquid crystal, it is 
constituted, the plane of polarization of 
the light which impresses voltage 
between this transparent electrode, is 
made to drive liquid crystal, and 
penetrates this liquid crystal is controlled, 
and a screen display of its transparency 
and un-penetrating is controlled and 
carried out with a polarization film 
[0003] And in order to obtain sufficient 
luminosity for the display of such a liquid 
crystal display, the penetrated type liquid 
crystal display of the formula with a 
built-in lamp of a back light type or a 
light guide type which has arranged the 
light source (lamp) is widely used for the 
field or the side of a liquid crystal display, 
[0004] this penetrated t3rpe liquid crystal 
display has large consumption of power 
with a lamp, and it is as practically equal 
as other display other than a liquid 
crystal display (CRT, PDP, etc.) - it is 
power consumption and the feature of 
liquid crystal display original that 
moreover it is portable by the low power 
is spoiled 

[0005] On the other hand, neither indoor 
light nor visitor hght is used as the 
transmitted light of a liquid crystal 
display, and a lamp is not built in, but it 
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has become the ideal display of a low 
power, and a reflected type hquid crystal 
display is lightweight, and convenient 
also as portable. 

[0006] As for the position of the observer 
who observes this display in such a 
reflected type hquid crystal display it is 
common to have the metal thin film 
which the above-mentioned indoor light 
and visitor light reflect uniformly the 
whole surface on the substrate of the 
electrode board (scanning 
lateral-electrode board) of an opposite 
side, or to prepare a reflective film 
uniformly the whole surface on another 
substrate, and to arrange at the 
above-mentioned substrate rear face. For 
example, in the color display liquid 
crystal display, the metallic-reflection 
film was prepared on the base material of 
the above-mentioned scanning 
lateral -electrode board, the transparent 
electrode was prepared through the 
light-filter layer which colors the 
transmitted light on this 
metallic-reflection film, and it was 
considering as the above-mentioned 
scanning lateral-electrode board. 
[0007] Moreover, a metallic-reflection 
film is constituted to the same pattern as 
the above-mentioned electrode for a 
liquid crystal drive, and the method of 
using as this electrode for a liquid crystal 
drive is also proposed. 
[0008] 

[Problem(s) to be Solved by the 



Invention] However, in the back plate 
board uniformly equipped with a 
metallic-reflection film the whole surface 
on the substrate of a scanning 
lateral-electrode board, when it was easy 
to produce a flow with a 
metallic-reflection film and a transparent 
electrode through the minute defect of 
the above-mentioned light-filter layer, 
and two or more transparent electrodes 
flowed with a metallic-reflection film, and 
voltage was impressed to the electrode of 
one of these, it had the trouble of having 
also driven the electrode of another side 
through the above-mentioned 
metallic-reflection film, and producing a 
display defect. 
[0009] Moreover, when a 
metallic-reflection film was formed in the 
rear face of a scanning lateral-electrode 
board, a blemish tended to be attached to 
this metallic-reflection film by the 
manufacturing process of an electrode 
board, or the manufacturing process of a 
liquid crystal display, and this blemish 
caused a display defect. 
[00 10] moreover, in constituting a 
metallic-reflection film to the same 
pattern as the above-mentioned electrode 
for a liquid crystal drive and using it as 
this electrode for a liquid crystal drive 
Indoor light and visitor light reflected 
regularly by the pattern-like 
metallic-reflection film, and by the part 
in which a metallic-reflection film does 
not exist, since the reflected light was not 
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produced, with the degree of incident 
angle and an observer's position, the 
reflected light could not be observed, but 
the display screen may become dark, and 
it had the trouble that an angle of 
visibility was restricted as a result. 
Moreover, since this aluminum made a 
hydrate and an oxide and tends to have 
produced a display defect in using an 
aluminum thin film cheap as a 
metallic-reflection film, it was what lacks 
in reUability in respect of moisture 
resistance etc. 

[001 1] Furthermore, since the reflective 
film was prepared on the scanning 
lateral-electrode board of an opposite side 
with an observer's position, it also had 
the trouble that the screen formed of 
liquid crystal was reflected in the 
above-mentioned reflective film, and 
looked double again. 
[0012] The place which this invention 
was made paying attention to such a 
trouble, and is made into the technical 
problem of this invention is irrespective 
of the position of the light source to offer 
a reflected type liquid crystal display 
with a large angle of visibility and the 
high reliability which a display defect 
cannot produce easily due to the display 
screen which was moreover excellent, and 
its manufacture method. 
[0013] 

[Means for Solving the Problem] In the 
liquid crystal display which consists of 
liquid crystal pinched by the wooden floor 



namely, the electrode board which 
arranged the scanning lateral electrode 
for invention concerning a claim 1 driving 
liquid crystal, another [ which arranged 
the electrode by the side of a signal ] 
electrode board, and these two electrodes 
•* It has the electrode to which the 
above -mentioned scanning 
lateral-electrode board changes from a 
bilayer with the transparent thin film 
which covered pattern-like a metal thin 
film and this metal thin film, and has 
been arranged on a substrate, and 
another side and the above-mentioned 
signal lateral -electrode board presuppose 
that it is characterized by having the 
bilayer of a transparent electrode and a 
light-scattering layer on a substrate. 
[0014] In such a liquid crystal display, it 
is reflected by the above-mentioned 
pattern-like metal thin film, and in the 
light-scattering layer of a signal side 
substrate, incident lights, such as indoor 
light and visitor light, are scattered about, 
and carry out outgoing radiation. For this 
reason, it does not call at the position of 
the source of an incident Ught, but 
becomes observable [ the 
above-mentioned scattered light], and an 
angle of visibility increases remarkably. 
[0015] Moreover, it becomes possible to 
increase the rehability of a liquid crystal 
display of this metal thin film remarkably, 
without a metal thin film's not 
deteriorating, therefore producing a 
display defect, since it is covered with the 
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transparent thin film. In addition, in 
addition to this, since the transparent 
thin fihn is carrying out the contact flow 
with the metal thin film, it becomes 
possible to reduce the resistance 
remarkably, and it also becomes possible 
to prevent an inter electrode cross talk 
and to raise the homogeneity of a display. 
[0016] Claims 2 and 3 are invented by 
such reason for technical. That is, 
invention which invention concerning a 
claim 2 is characterized by a metal thin 
film having the same pattern as a 
transparent thin film in the effective 
viewing area of a liquid crystal display in 
liquid crystal cover equipment according 
to claim 1, and relates to another side 
and a claim 2 is characterized by 
consisting of many rectangle patterns 
with which the metal thin film was 
arranged regularly in the effective 
viewing area of a liquid crystal display in 
a liquid crystal display according to claim 
1. 

[0017] It can use, and it may be 
transparent and glass, a ceramic, plastic 
film, a plastics board, etc. may be made to 
color it black and the color of white and 
others as a base material of a scanning 
lateral-electrode board in invention 
concerning claims 1-3. In addition, it 
becomes possible to prevent the reflection 
of a beam of light which carried out 
incidence to the part in which the 
above-mentioned metal thin film does not 
exist, and to aim at improvement in the 



contrast of the display screen, without 
forming a black stripe, if the black thing 
as a substrate is used. When the metal 
thin film is especially formed in the same 
rectangle pattern as a pixel, it becomes 
possible to prevent completely the 
reflected light fi'om parts other than this 
pixel. Moreover, in the case of the 
half-transparency type reflected type 
liquid crystal display which contains a 
lamp in the interior of a liquid crystal 
display in preparation for the case where 
it is used in a dark dark room with little 
indoor Light, a transparent thing is 
desirable, 

[0018] Moreover, in invention concerning 
claims 13, the thin film of the multilayer 
structure constituted by carrying out the 
laminating of two sorts or more besides 
the thing of a monolayer of metals can be 
used as a metal thin film. A metal thin 
film with the reflection factor of the lights, 
such as silver besides cheap aluminum, 
an aluminium alloy, magnesium, and a 
nickel alloy, high as a metal which 
constitutes the thin film of a monolayer 
can be used. Moreover, it is also possible 
to carry out the laminating of the thin 
films, such as chromium, on the 
above-mentioned aluminum thin film, 
and to raise adhesion with a transparent 
thin film. 

[0019] Moreover, in invention concerning 
claims 1-3, what contains the dispersion 
material which has the refractive index 
from which it distributes in a transparent 
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resin and this transparent resin, and the 
refractive index of this transparent resin 
differs as a hght- scattering layer as a 
principal component can be used, and the 
beam of light which carried out incidence 
to this light- scattering layer produces 
refraction and reflection in the interface 
of a transparent resin and dispersion 
material, and changes the direction of 
outgoing radiation. And since this 
refraction and reflection are repeated 
when particle -hke dispersion material is 
distributed in the transparent resin, 
outgoing radiation is substantially 
carried out in all the directions uniformly 
as a whole. 

[0020] Invention concerning claims 4-5 is 
the object made based on such a technical 
background. Namely, invention 
concerning a claim 4 is set to a liquid 
crystal display according to claim 1 to 3. 
It is what is characterized by containing 
the light* scattering material of the 
refractive index in which it distributes in 
a transparent resin and this transparent 
resin, and a Ught- scattering layer differs 
from the refractive index of this 
transparent resin as a principal 
component. Moreover, invention 
concerning a claim 5 is characterized by 
light-scattering material consisting of the 
particle of 1 micrometer or less of 
diameters in a liquid crystal display 
according to claim 4. 
[0021] In invention concerning a claim 4 
or 5, as a transparent resin, the heat at 



the time of liqidd crystal display 
manufactiure etc. is borne, the high resin 
of a visible light transmittance can be 
desirable, for example, the resin of acrylic, 
an epoxy system, and an urethane system 
etc. can be used, and a poly methyl 
acrylate resin can specifically be used. 
Moreover, when color material is included 
in this light- scattering layer so that it 
may mention later, it is desirable that 
patterning can be carried out by the 
technique of a photolithography, and the 
resin of the acrylic which gave 
photosensitivity as such a resin, or an 
epoxy system can be illustrated. 
[0022] Moreover, the specification of the 
resin particle which has the refractive 
index of the above-mentioned 
transparent resin besides non-subtlety 
particles, such as titanium oxide, a 
zirconium oxide, a lead oxide, an 
aluminum oxide, oxidization silicon, a 
magnesium oxide, a zinc oxide, and a 
barium sulfate, and a different refractive 
index as light- scattering material can be 
carried out. 

[0023] In addition, in order to prevent 
what the plane of polarization of the light 
which is refracted by the interface of this 
light-scattering material and transparent 
resin, and penetrates the inside of 
light-scattering material rotates, and the 
display grace of a liquid crystal display is 
reduced for (the light transmittance of 
the polarization film of the front face of 
display changes with rotatory 
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polarization; and the contrast of a screen 
falls), the amorphous materials which do 
not have a birefringence as the 
above-mentioned light- scattering 
material are desirable. 
[0024] Invention concerning a claim 6 
was made according to such a situation, 
and invention which relates to a claim 6 
is characterized by light- scattering 
material consisting of amorphous 
materials in a liquid crystal display 
according to claim 4 or 5. 
[0025] As such amorphous materials, 
polyvinyl benzene, poly ethylene 
tetrafluoride, etc. can be illustrated, for 
example. 

[0026] In addition, what is necessary is 
just to equip the above-mentioned signal 
lateral-electrode board with the 
light-filter layer which colors the 
transmitted light in the liquid crystal 
display concerning claims 1-6, in carrying 
out color display. Under the present 
circumstances, it is also possible to be 
able to add color material in the 
above-mentioned light- scattering layer, to 
be also able to operate a lever 
light- scattering layer as it as a light-filter 
layer as it is, and to prepare a light-filter 
layer apart from a light- scattering layer. 
[0027] And invention which was invented 
for claims 7 and 8 to respond to such a 
request, and relates to a claim 7 
Invention which a light- scattering layer 
is characterized by containing the color 
material which colors the transmitted 



light, and requires it for another side and 
a claim 8 in a liquid crystal display 
according to claim 4 to 6 In a liquid 
crystal display according to claim 1 to 6, 
it is characterized by having the 
light-filter layer which colors the 
transmitted light between a 
light-scattering layer and a transparent 
electrode. 

[0028] In invention concerning a claim 7, 
as a color material, the organic pigment 
of the common knowledge conventionally 
applied to the light-filt6r layer can be 
applied, for example, a Phthalocyanine 
Green etc. can be used as green. 
[0029] Moreover, in invention concerning 
a claim 8, a light-filter layer can apply 
the light-filter layer of ******. For 
example, it is the print-processes light 
filter formed by print processes, such as a 
pigment-content powder method light 
filter formed using the photopolymer and 
photolithography process which 
distributed the organic pigment, a 
staining-technique light filter which dyed 
and formed the resin with the color, offset 
printing, and intaglio printing offset 
printing or flexo print processes. In 
addition, you may form overcoat layers, 
such as an organic resin and oxidization 
silicon, on this light-filter layer if needed. 
[0030] Moreover, in invention concerning 
claims 7 and 8, although color material or 
a light-filter layer can use the red and 
three green and blue colors which are the 
three primary colors of light, it can also 
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use the thing of four colors which may be 
three colors (complementary color of the 
above-mentioned light in three primary 
colors), such as cyanogen, a Magenta, and 
yellow, and added the white to these, or 
the color number beyond it. 
[0031] Moreover, in invention concerning 
claims 1-8, the ITO thin film which adds 
a tin oxide as a dopant and changes in 
indium oxide as a transparent thin film, 
the thin film which adds a zirconium 
oxide, titanium oxide or a magnesium 
oxide, etc,, and changes in indium oxide, 
the thin film which added the aluminum 
oxide in the zinc oxide, or the 
multilayered film which carried out the 
laminating of an indium oxide thin film 
and the above ITO can be used. And after 
forming these transparent thin films, the 
above-mentioned electrode configuration 
is processible by **********ijig and 
carrying out patterning according to 
FOTORISOPUROSESU. In addition, if 
these metal thin fOm and a transparent 
thin fihn are **********ed after forming 
a metal thin film and a transparent thin 
film, since the etch rate of a metal thin 
film is quicker than the etch rate of a 
transparent thin film, a metal thin film is 
larger, it **********s^ and a 
predetermined pattern may not be 
obtained. It is desirable to maintain 
substrate temperature at low 
temperature 180 degrees C or less, to 
********** and to carry out patterning of 
the metal thin film by making into an 



etching resist the transparent thin fihn 
by which the etch rate formed the 
amorphous transparent thin film quickly 
and substantially, and **********ed, and 
subsequently carried out patterning of 
this transparent thin film, and 
patterning was subsequently carried out 
in this way, in order to form the metal 
thin fihn and transparent thin film of a 
pattern which avoid this and are made 
into the purpose with a sufficient 
precision. In addition, afterbaking can be 
carried out and the transparent thin film 
formed in this way can raise conductivity 
and visible-ray permeability by [ which 
carried out patterning to the electrode 
pattern ] making it oxidize. 
[0032] Invention concerning a claim 9 
was made based on such a reason, and 
relates to the manufacture method of the 
liquid crystal display concerning claims 
1-8. 

[0033] Namely, the electrode board which 
arranged the scanning lateral electrode 
for invention concerning a claim 9 driving 
liquid crystal, In the method of 
manufacturing the liquid crystal display 
which consists of liquid crystal pinched 
by the wooden floor another [ which 
arranged the electrode by the side of a 
signal ] electrode board, and these two 
electrodes - Form a metal thin film on 
the substrate of a scanning 
lateral-electrode board, and an 
amorphous transparent electric 
conduction film is substantially formed 
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on this metal thin film. Subsequently, by 
the photolithography, it **********s one 
by one and patterning of these 
transparent electric conduction film and 
the metal thin film is carried out, and a 
scanning lateral-electrode board is 
manufactured and it is characterized by 
pinching hquid crystal between the 
scanning lateral-electrode boards and 
signal lateral-electrode boards which 
were obtained in this way. 
[0034] in addition, invention concerning 
claims 1-9 -■ setting -- the transparent 
thin film [ of a scanning lateral -electrode 
board], and transparent-electrode top of 
a signal lateral-electrode board -- as an 
insulator layer - Si02, MgO, MgF2, Zr02, 
and Ce02 etc. - you may form an 
inorganic-oxide film 
[0035] 

[Function] According to invention 
concerning claims 1-8, it has the electrode 
to which the above-mentioned scanning 
lateral-electrode board changes from a 
bilayer with the transparent thin film 
which covered a metal thin film and this 
metal thin film, and has been arranged 
on a substrate. On the other hand, since 
the above-mentioned signal 
lateral-electrode board is equipped with 
the bilayer of a transparent electrode and 
a light- scattering layer on a substrate, it 
is reflected by the above-mentioned 
pattern-like metal thin film, and in the 
light* scattering layer of a signal side 
substrate, incident lights, such as indoor 



light and visitor light, are scattered about, 
and carry out outgoing radiation. For this 
reason, it does not call at the position of 
the source of an incident fight, but 
becomes observable [ the 
above-mentioned scattered light], and an 
angle of visibility increases remarkably, 
[0036] Moreover, it becomes possible to 
increase the reliability of a liquid crystal 
display of this metal thin film remarkably, 
without a metal thin film's not 
deteriorating, therefore producing a 
display defect, since it is covered with the 
transparent thin film. In addition, in 
addition to this, since the transparent 
electrode is carrying out the contact flow 
with the metal thin film, it becomes 
possible to reduce the resistance 
remarkably, and it also becomes possible 
to prevent an inter-electrode cross talk 
and to raise the homogeneity of a display. 
[0037] Moreover, in order according to 
invention concerning a claim 9 to form an 
amorphous transparent electric 
conduction film substantially, to 
********** one by one, to carry out [ to 
form a metal thin film on the substrate of 
a scanning lateral-electrode board, ] 
patterning of these transparent 
electrodes and the metal thin film by the 
photolithography subsequently on this 
metal thin film and to manufactvu*e a 
scanning lateral-electrode board, it 
becomes possible to form the metal thin 
film and transparent thin film of the 
pattern made into the purpose with a 
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sufficient precision. 

[0038] 

[Example] 

(Example l) The liquid crystal display 
concerning this example As shown in 
drawing 1 , the scanning lateral-electrode 
board 1 The glass substrate 11 with a 
thickness of 0.7micro, The aluminum thin 
film 12 with a thickness of O.lmicro 
prepared on this glass substrate 11 pitch 
330micrometer a width of face [ of 310 
micrometers ], and in the shape of a 
stripe pattern, It constitutes from a 
transparent thin film 13 with a thickness 
of 0.24 micrometers by which is the same 
pattern as this aluminum thin film 12, 
and the laminating was carried out to 
this aluminum thin film 12 by carrying 
out position adjustment, on the other 
hand, the signal lateral-electrode board 2 
The glass substrate 21 with a thickness of 
0.7mm, The organic black stripe 22 with 
a thickness of 1.0 micrometers prepared 
in parts other than the pixel on this glass 
substrate 21 with a width of face of 25 
micrometers in the shape of a stripe, 
Respectively Red and the print-processes 
light-filter layers 23R, 23G, and 23B 
which were colored green and blue and 
were prepared between the 
above-mentioned organic black stripes in 
the shape of a stripe (however, the edge is 
piled up on the above-mentioned black 
stripe). The light- scattering layer 24 
prepared in the shape of [ as aluminum 
thin fihn 12 pattern of the 



above-mentioned scanning 
lateral-electrode board 1 / same ] a stripe. 
It constitutes from a transparent 
electrode 25 with a thickness of 0.24 
micrometers prepared pitch 
llOmicrometer a width of face [ of 95 
micrometers ], and in the shape of a 
stripe (direction which intersects 
perpendicularly with aluminum thin film 

12 pattern of the above-mentioned 
scanning lateral-electrode board l). 
Liquid crystal 3 is made to intervene, the 
seal of these scanning lateral-electrode 
board 1 and the signal lateral-electrode 
board 2 is carried out, and they are made 
to unify by the periphery among both. 
[0039] In addition, the above-mentioned 
light-scattering layer 24 distributes the 
titanium oxide particle of the anatase 
structixre of 0.1 micrometers of mean 
particle diameters in the photopolymer of 
the negative mold which makes a phenol 
novolak epoxy resin a frame. 

[0040] The liquid crystal display 
concerning this example is manufactvired 
at the following processes. That is, the 
aluminum thin film 12 with a thickness 
of 0,1 micrometers and the ITO thin film 

13 with a thickness of 0.24 micrometers 
were first formed to Mr. whole surface 1 
by sputtering on the substrate 11 of the 
scanning lateral-electrode board 1. In 
addition, the substrate 11 formed 
membranes continuously at the room 
temperature mostly at this time, without 
heating. Next, the resist film was formed 
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in the shape of a scanning 
lateral-electrode pattern on the ITO thin 
film 13 above-mentioned [ according to 
well-known FOTORISOPUROSESU ], 
with 25-degree C dilute hydrochloric acid, 
in about 1 minute, it **********ed and 
patterning of the above-mentioned ITO 
thin film 13 was carried out. ETCHIGU 
[ the mixed acid of 40 degree C a 
phosphoric acid / acetic acid / nitric acid / 
the aluminum thin film 12 / the same 
pattern as the above-mentioned ITO thin 
film 13 ]. And after this, 250 degrees C 
and heat-treatment of 1 hour were 
performed, and the above-mentioned ITO 
thin film 13 was oxidized. The resistance 
of the ITO thin film 13 fell by this 
heat-treatment, and sheet resistivity 
became about 0.4ohms / **, and became 
1/20 or less [ in the case of the ITO thin 
film 13 above-mentioned monolayer 
before heat- treatment]. Moreover, the 
visible-ray permeability of the 
above-mentioned ITO thin film 13 
improved with this, and crystallization 
arose. Moreover, the aluminum oxide was 
formed in the edge of the aluminum thin 
film 12 with this heat-treatment, and the 
corrosion resistance improved. 
[0041] moreover, each of SMX-CF-SME 
by TOYO INK MFG. CO., LTD. after the 
signal lateral-electrode board 2 forms the 
black stripe 22 on a glass substrate 21 -- 
red and green and blue ink were used, it 
printed with intaglio printing offset 
printing, and the light-filter layers 23R, 



23G, and 23B were formed Next, the 
titanium oxide particle of the anatase 
structure of 0.1 micrometers of mean 
particle diameters was distributed in the 
photopolymer of the negative mold which 
makes a phenol novolak epoxy resin a 
skeleton, on the above-mentioned 
light-filter layers 23R and 23G and 23B, 
applied, negatives were exposed and 
developed through the photo mask, it 
heated, the dura mater was carried out, 
and the above-mentioned light- scattering 
layer 24 was formed. Subsequently, the 
ITO thin film 25 was thick-formed by 
sputtering, patterning was carried out 
according to FOTORISOPUROSESU, 
and it considered as the transparent 
electrode 25. 

[0042] (Example 2) The hquid crystal 
display concerning this example As 
shown in drawing 2 , the scanning 
lateral-electrode board 4 The glass 
substrate 41 with a thickness of O.Tmicro, 
The aluminum thin film 42 with a 
thickness of 0.15micro prepared 
310micrometerx95micrometer in the 
shape of a rectangle pattern on this glass 
substrate 41, It constitutes from a 
transparent electrode 43 with a thickness 
of 0.24 micrometers which covered this 
aluminum thin film 42 and was prepared 
piteh 330micrometer a width of face [ of 
320 micrometers ], and in the shape of a 
stripe pattern, on the other hand, the 
signal lateral-electrode board 4 The glass 
substrate 51 with a thickness of 0.7mm, 
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The coloring light- scattering layers 53R, 
53G, and 53B of about 2 micrometers of 
thickness prepared in the shape of [ of 
110 micrometers of **** ] a stripe on this 
glass substrate 51, It constitutes from a 
transparent electrode 55 with a thickness 
of 0.2 micrometers prepared pitch 
llOmicrometer a width of face [ of 100 
micrometers ], and in the shape of a 
stripe (direction which intersects 
perpendicularly with aluminum thin film 

42 pattern of the above-mentioned 
scanning lateral-electrode board 4). 
Liquid crystal 3 is made to intervene, the 
seal of these scanning lateral-electrode 
board 1 and the signal lateral-electrode 
board 2 is carried out, and they are made 
to unify by the periphery among both. 
[0043] In addition, the above-mentioned 
coloring light- scattering layers 53R, 53G, 
and 53B consist of [ % of the weight / 
about 4 ] printing ink distributed and 
contained in the poly ethylene 
tetrafluoride particle with a particle size 
of 0,3 micrometers or less considering the 
organic pigment as 10 • 30 % of the 
weight, and light- scattering material. 
Moreover, effective-area resistance of the 
above-mentioned transparent electrode 

43 is about lohm/**. 
[0044] 

[Effect of the Invention] According to 
invention concerning claims 1-8, it 
becomes possible not to call at the 
position of the source of an incident light, 
but to become observable [ the 



above-mentioned scattered light ], and for 
an angle of visibility to increase 
remarkably, and to increase the 
reliability of a liquid crystal display. 
Moreover, according to invention 
concerning a claim 9, it becomes possible 
to form a metal thin film and a 
transparent electrode with a sufficient 
precision. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[Drawing l] Drawing 1 is explanatory 
drawing of the liquid crystal display 
concerning the example of this invention. 
[Drawing 2l Drawing 2 is explanatory 
drawing of the liquid crystal display 
concerning the example of this invention. 
[Description of Notations] 

1 Scanning Lateral-Electrode Board 

11 Glass Substrate 

12 Aluminum Thin Film 

13 Transparent Thin Film 

2 Signal Lateral-Electrode Board 

21 Glass Substrate 

22 Organic Black Stripe 

23 Light-Filter Layer 

24 Light-Scattering Layer 

25 Transparent Electrode 

3 Liquid Crystal 

4 Scanning Lateral-Electrode Board 

41 Glass Substrate 

42 Aluminum Thin Film 
53 Transparent Electrode 
51 Glass Substrate 
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53R, 53G, 53B Coloring light- scattering 
layer 

55 Transparent Electrode 
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